To determine whether gravidas with short cervical length on endovaginal ultrasound examination, not in preterm labor, who underwent cervical cerclage have better outcomes compared with those with no cerclage.
Shortened cervical length, measured by endovaginal ultrasound, has been associated with preterm delivery (PTD). Anderson et al 1 noted a 2.9 relative risk (RR) of PTD at Ͻ37 weeks' gestation in a general population of gravidas when the cervical length was Ͻ34 mm. Iams et al 2 observed that 55% of gravidas with a cervical length of Ͻ30 mm delivered before 36 weeks' gestation. A population of women with preterm labor who had undergone treatment with tocolytic agents was investigated by Murakawa et al; 3 they noted that 65% of these patients with cervical lengths of Ͻ30 mm delivered before 37 weeks' gestation, whereas 100% with cervical lengths of Ͻ20 mm delivered prematurely. In a large National Institutes of Health Maternal-Fetal Medicine Unit preterm prediction study Iams et al 4 demonstrated that a cervical length of Ͻ26 mm at 24 weeks' gestation was highly predictive of PTD at Ͻ35 weeks' gestation, with a RR of 5.5.
Iams et al 5 propose that cervical incompetence and preterm labor are but a continuum, culminating in PTD. Cervical incompetence, traditionally defined by a clinical history of painless spontaneous midtrimester losses, is treated by placement of a cervical cerclage. Effectiveness of cerclage has been difficult to demonstrate, and most studies are suboptimal with regard to lack of randomization and patient selection criteria. Grant 6 reviewed the cervical cerclage data from well-designed studies and concluded that there may be a role for cerclage in those women who have suffered three or more second trimester losses or PTDs, with the most promising area for future investigation being in the selection of patients for cerclage based on ultrasound examination of the uterine cervix.
If cervical incompetence is indeed a continuum that can be documented with endovaginal ultrasound and cerclage is an effective treatment, then using ultrasound to assist in selecting patients for cerclage may be warranted. However, without more evidence, a prospective randomized trial is difficult to mount. In the interim, clinicians are faced with the dilemma of how to manage patients noted to have a shortened cervix on endovaginal sonogram. This prompted us to undertake an observational study to determine whether gravidas Original Article
with short cervical length on endovaginal ultrasound examination, in the absence of preterm labor, treated with cerclage have better outcomes compared with those women with no cerclage.
MATERIALS AND METHODS
We performed an observational study in which shortened cervical length measurements were recorded prospectively, along with demographic data, in our ultrasound unit. Patients were not selected by history as a result of whether a cerclage was in place, but only by whether the ordering physician requested a cervical length. After delivery, the charts were reviewed for data regarding antepartum management, delivery, and outcome of the newborns. Interventions were not recommended by the authors, and each was cautious, if queried, to inform the resident and attending obstetricians that although having predictive value for PTD, no scientific information was available regarding clinical management of patients with shortened cervical length. Thus, all interventions were at the discretion of the attending physicians. Data collection on cervical length measurements was obtained in the Chicago lying-in ultrasound unit from 1993 to 1996. All patients on whom cervical length was requested by the ordering physician underwent transvaginal sonography. Scans were performed using an Ultramark 9 (ATL, Seattle, WA), 5-MHz endovaginal probe. All patients were asked to empty their bladder before the examination, and at least three measurements were obtained. After insertion of the probe with clear visualization of the endocervical canal, the probe was withdrawn to release the pressure until the image blurred; only slight reapplication of pressure was applied to obtain clear images. Cervical length was measured along the endocervical canal between the triangular area of echodensity at the external os and the V-shaped notch at the internal os. Three measurements were obtained, and the shortest one was used for this study. All scans performed by technicians were supervised by faculty (two authors and one additional faculty). For the purposes of this study begun in 1993, and based on the data of Anderson et al 1 and Iams et al, 2 a short cervical length was defined as Յ30 mm. Additional demographic data were recorded, as well as the reason the cervical length measurement was ordered. Medical records charts were reviewed for management and outcomes after delivery of these patients. Patients were included only if they were not in preterm labor and did not have a history of preterm labor in the current pregnancy at the time of the cervical length measurement. Patients were excluded from the study if preterm labor was diagnosed after reporting the cervical length measurement to the ordering physician. There were no gestational age exclusions in this group of patients. However, a subanalysis of data on all patients of Յ26 weeks' gestation at the time of the initial cervical length measurement was performed. This gestational age was selected because at that time it was the maximum gestational age at which the maternal-fetal medicine faculty in our department agreed that they would consider placement of a cerclage. Patients were analyzed in two groups: those with cerclage and those with no cerclage managed by other modalities.
The primary predictor variables in this study were cervical length and cerclage. Secondary predictor variables that were recorded included maternal age, insurance status, indication for cervical length measurements, and additional cervical length measurements. Primary outcome variables of interest included birth weight, gestational age at delivery, and perinatal outcomes including Apgar scores, admission to the intensive care nursery, morbidity, and mortality. Secondary outcomes were also studied, including length of time from cerclage placement to removal in those receiving this treatment, diagnosis of preterm labor, use of tocolytic therapy, preterm premature rupture of membranes, indication for delivery, and mode of delivery.
Data were analyzed using -squared analysis with Yates correction, Fisher's exact test (two-tailed), and Student's t-test (two-tailed); a p value of Ͻ0.05 considered significant.
RESULTS
The total number of patients with a cervical length of Յ30 mm and without preterm labor was 85. The cerclage group included 43 women, whereas the no cerclage group consisted of 42 gravidas. The cerclage group included 11 patients with cerclage in situ at the time of the cervical length measurement. The cerclage group was not managed homogeneously; however according to the individual clinician's instructions, some patients were placed on bedrest, while others were allowed to ambulate and work. A total of 11 patients developed preterm labor later in the pregnancy and were treated with tocolytic agents. The no cerclage group was heterogeneously managed, with 4 patients undergoing no therapy, 26 patients instructed to be on bedrest, and 12 patients receiving tocolytics prophylacticly. Eventually, 17 patients were treated for preterm labor with tocolytics. Gestational age at cervical length measurement ranged from 8 to 30 weeks' gestation. A subgroup analysis of only those patients at Յ26 weeks' gestation at the time of the cervical length measurement was also performed. The latest cerclage placed was at 25 weeks' gestation.
Obstetric histories in the two groups were very heterogeneous. The no cerclage group had 17 patients with no living children, compared with 16 patients in the cerclage group. Of the aforementioned 17 women, 4 were nuliparous, 9 had had one to three losses before 20 weeks' gestation, 3 had delivered nonsurviving preterm infants, and one had a previous term stillborn. In the remaining patients in the no cerclage group, only three had previous surviving preterm neonates; the rest of the women carried fullterm pregnancies, with all but one infant surviving. Those 16 patients in the cerclage group with no living children included three nulliparas, six gravidas that had sustained losses at Ͻ20 weeks' gestation, and seven with nonsurviving preterm neonates. The balance of the cerclage group included three women with previous viable preterm deliveries and the remainder with fullterm surviving children.
Maternal characteristics for both groups, shown in Table 1 , do not differ. Table 2 lists the indications for cervical length measurements. Patients in each group (seven in the cerclage group and two in the no cerclage group) complained of contractions, but when moni-tored with tocodynometry and palpation, were not found to be contracting. Indications for delivery are shown in Table 3 . Figure 1 displays the RR for PTD at Ͻ37, Ͻ34, and Ͻ30 weeks' gestation with cerclage, in incrementally decreasing cervical lengths. Patients with cerclage had significantly fewer PTDs at Ͻ30 weeks' gestation for cervical lengths as short as 20 mm. Table 4 details perinatal outcomes for all study patients and for the subgroup of patients at Յ26 weeks' gestation at entry. Neonates in the cerclage group had fewer intensive care nursery admissions and less morbidity than their counterparts in the no cerclage group.
DISCUSSION
This observational study suggests that patients with shortened cervical length (as defined by endovaginal ultrasound) and cerclage in the absence of preterm labor have improved outcomes. The group of patients with cerclage had infants of greater gestational age and birth weights, and had less morbidity and mortality compared with their counterparts managed by other modalities. Furthermore, the subgroup analysis of patients at Յ26 weeks' gestation at first cervical measurement revealed similar results.
In a large prospective multicenter trial, shortened cervical length measured by endovaginal sonography has been shown to be highly predictive of PTD, with a RR of delivery before 35 weeks' gestation that is 5.5 times greater than in women with normal cervical lengths. 4 This trial was observational, occurred in a heterogeneous population, and did not include interventions. Recently, a large-scale observational study of the implications of shortened cervical length at 18 to 22 weeks' gestation, performed in a homogeneous white Finnish population, revealed that a shortened cervix at this earlier gestational age helps to identify patients that may be at risk for PTD, though the sensitivity and positive predicative value of the measurements were low. 7 Again, no interventions were investigated in this trial. Recent efforts to define cervical incompetence by transvaginal ultrasound have been made. Sonek et al 8 suggested that fundal pressure resulting in funneling and shortening of the cervix as a "stress test" may be a harbinger of cervical incompetence. Quinn 9 described the cervical characteristics on endovaginal ultrasound in 21 patients who had undergone Shirodkar cerclage for classical indications, but no comparison group was studied. Before preterm spontaneous delivery in four patients, the membranes were noted to prolapse to the level of the cerclage. Guzman et al, 10 using endovaginal ultrasound to screen patients for cervical incompetence, placed cerclage only when patients had a positive response to fundal pressure with funneling and shortening of the cervical canal. There were an equal number of PTDs in the cerclage and the no cerclage groups, but no attempt at randomization was made. More recently Guzman et al 11 used transfundal pressure in 10 women at risk for pregnancy loss or preterm birth and demonstrated on repeat examinations that their cervices continued to shorten further as the pregnancy progressed. All patients received cerclage, thus not truly allowing the natural history and clinical significance of their findings to be clarified.
We acknowledge that an observational study such as ours suffers from all the pitfalls inherent in this type of study design. We chose a cutoff of Յ30 mm cervical length as our predictor variable because the available information at the time we began the study suggested this to be a good value to define an at-risk group. Since that time, Iams et al 4 have demonstrated that cervical lengths of Ͻ26 mm at 24 and 28 weeks' gestation are highly predictive of PTD. These authors showed that cervical length is normally distributed at both gestational ages and chose the cutoff as that being at or below the 10th percentile of their total population. Thus, we also analyzed the data using this cervical length value. We did not choose patients based on their reproductive histories, and entry criteria included all patients noted to have a shortened cervix after request for cervical length measurement, regardless of the presence of a cerclage. We had no input as to why clinicians were ordering cervical length measurements or in how patients were managed. In fact, as stated previously, 11 patients had a cerclage in situ when the first cervical length measurement was requested. A total of 32 gravidas had cerclage placed after a shortened cervix on sonogram was reported. We made a concerted effort not to influence the management of patients, carefully stating, when we were asked, that we did not know how best to treat patients. Near the end of our study period, the data of Iams et al 4 from the multicenter National Institutes of Health-Maternal-Fetal Medicine Unit study were more widely known and probably resulted in more selection bias; those obstetricians familiar with the predictive value of a shortened cervix were probably more inclined to order the measurements. Our cerclage group is quite heterogeneous, with an overall obstetric history that seems to be somewhat poorer than that of the no cerclage group. It is likely that the patients with a more worrisome history had cerclage placed, but the documented reasons for ordering the test did not differ between the groups. Also, it is not clear how the clinician would change management after receiving a report of shortened cervix in a patient with a cerclage in situ. Regarding the no cerclage group, those patients in whom nothing was done to change management probably reflect the uncertainty of the clinician in how to use the information of a shortened cervical length. Those patients who underwent prophylactic tocolysis did so in the absence of defined preterm labor. Because tocolysis is not very effective in achieving greater gestational ages and birth weights in preterm labor patients, we believe these "prophylaxis" patients are probably similar to the "bedrested" patients. We have no information on the compliance of those patients asked to bedrest, and this may certainly impact outcome if indeed bedrest is an effective method to prolong gestation. Finally, because this is an observational study that we terminated to participate in a prospective treatment trial, we have a limited number of patients in each group. The subanalysis in which we stratified the data by cervical lengths does not permit sufficient power to eliminate a type II error from occurring. Nevertheless, because of the paucity of data regarding treatment for shortened cervical lengths noted on ultrasound, we feel the merit of the current study to be in defining directions for future protocols, in particular, justification for a prospective randomized trial of cerclage versus other treatment modalities in patients with asymptomatic shortened cervical length. In this small observational study, we were able to demonstrate that cerclage in the presence of a shortened cervix is associated with improved outcomes compared with a similar group of patients without cerclage. Caution is recommended in interpreting or applying these results in the absence of further investigation. Our findings, as well as the aforementioned studies, lead us to recommend the need for large-scale, prospective, randomized trials of treatment modalities, particularly cerclage, for patients defined to have a shortened cervix on transvaginal sonography. In addition, further observational studies of the implication of shortened cervix in asymptomatic patients at earlier gestational ages, particularly in urban poor populations with high rates of PTD, are needed.
